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Expression of 92 kDa Gelatinase in Primary
Atherosclerotic vs Restenotic Coronary Lesions:
Evidence for Mechanical Plaque Stabilization
David L. Brown. Margaret Hibbs, Marianne Kearney, Susan Rossow, Jeffrey
M. Isner. University of California. San Diego Medical Center- San Diego. CA
Rupture of atherosclerotic plaque resulting in intravascular thrombosis and
myocardial infarction (MI). while a common sequelae of primary atheroscle-
rotic lesions. is an uncommon consequence of restenosis. We hypothesize
that the rarity of MI associated with restenotic lesions is a result of cellular
and biochemical modifications induced by the local response to balloon in-
jury rendering the site resistant to rupture (plaque stabilization). Clinical and
angiographic features of pts presenting with symptomatic primary (n = 24)
or restenotic coronary lesions (n = 12) who underwent directional atherec-
tomywere compared. Histologic analysis and immunostaining forthe matrix
degrading enzyme. 92 kDa gelatinase. were performed on each atherectomy
specimen. There was no significant difference between the 2 groups regard-
ing age, gender. incidence of diabetes. smoking. hypertension. hypercholes-
terolemia or previous MI. Extent and distribution of disease, vessel caliber
and % stenosis were not significantly different between groups. However.
8% of primary lesions were hypercellular compared to 75% (p = 0.0001) of
restenotic specimens. 92 kDa gelatinase was expressed in 79% of primary
lesions vs 0% of restenotic specimens (p = 0.0001). Thrombus was identi-
fied in 54% of primary lesions vs 22% of restenotic lesions (p < 0.05).
Conclusion: These findings suggest that, independent of clinical or angio-
graphic influences, balloon injury induced increased lesion cellularity and re-
duced expression of 92 kDa gelatinase. possibly conferring less propensity
for plaque rupture and thrombosis.
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were measured. The relation between the injury index (FLlLP) and intimal re-
sponse to injury was determined. Results: Linear regression showed good
correlation between the amount of injury (FL/LP) and IA in the control group
(r = 0.881 versus no correlation (r = 0.34) in the ebselen group. MIT was
reduced in treated pigs.
Conclusions: Ebselen improves the coronary response to BI due to a bene-
ficial effect on luminal remodeling by enhancing luminal size and by reduction
of intimal thickening.
*p < 0.03 vs control. p < 0.002 vs immed (+J. vs 4 weeks (+#). vs 12 weeks 1+#)
Remodelling of the arterial wall after balloon angioplasty (BA). and in par-
ticular extracellular matrix accumulation, remain poorly understood. To char-
acterize in-vivo collagen turnover after BA. right iliac arterial lesions were
created by an initial BA (#1) in 20 NZW normolipemic rabbits. Three weeks
later. the lesions underwent BA #2 and were sacrificed at predetermined
times (immediate. 1.4 and 12 weeks). 14C-proline (0.11 mCilkg) was infused
24 hours prior to sacrifice. The treated and contralateral control (nontreated)
iliac arteries were homogenized and extracted with 0.5 M acetic acid. The
supernatant was passed through a 30 kDa cutoff filter. which separates col-
lagen fragments from intact collagen. Newly synthesized intact collagen and
its breakdown products were measured by 14C-hydroxyproline (dpm. mean
±SD).
In 24 other rabbits. matrix metalloproteinase (MMP) activity was assessed
by gelatin zymographywhich supported the biochemical data by showing an
increase of the 72 kDa gelatinase (MMP-2) in the treated side as compared
with the control side. Both the proenzyme and activated forms of MMP-2
were evident in the treated side immediately after injury #2. peaked at 1 wk
and were detectable at 4 and 12 weeks (although at lower levels). There was
no evidence of 92 kDa gelatinase (MMP-9) activity on either side.
In conclusion. both collagen synthesis and degradation are stimulated af-
ter BA. particularly at 1 week. which may explain discrepancies between
synthesis and accumulation. A 72 kDa gelatinase is induced early following
balloon injury with a time course that parallels the pattern of collagen synthe-
sis. MMP-2 activity may represent an important mechanism of remodelling
after BA injury.
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The Midwest Pediatric Pacemaker Registry provides a large database from
which to characterize the current state of pediatric pacing. Currently 692
patients are registered who have had 871 generators and 944 electrodes im-
planted. Data has been grouped into two-year periods. the most recent being
information from 93-94. The most common indication for initial pacemaker
implantation in 93-94 remains surgically induced complete heart block(CHB)
accounting for 42% of initial implants. This has remained unchanged since
85-86. The most common structural lesions associated with surgical CHB
in 93-94 were atrioventricular septal defect-30%. univentricular heart-21 %,
aortic valve replacement with annular enlargement (Konno Procedure)-21 %.
Closure of ventricular septal defects were still associated with surgical CHB
(21 %), but generally only for inlet septal defects. Surgically related sick si-
nus syndrome accounted for 20% of initial implants while 35% were due to
congenital CHB. The remainder were due to non surgically induced sick si-
nus syndrome, control of tachyarrhythmias or for bradycardia secondary to
antiarrhythmic drug therapy. Dual chamber generators accounted for 42% of
generators implanted in 93-94. This is increased over prior periods. Of the
single chamber pacemakers implanted. >95% were rate responsive units.
Vet, not all were programmed to a rate variable mode. Only 55% were initially
programmed to either WIR or MIR. The percentage of transvenous implan-
tations has steadily increased reaching 42% of all implantations in 93-94.
52% of endocardial electrodes implanted used passive fixation (38% were
steroid eluting) with 38% using active fixation and 10% unknown. 68% of
endocardial electrodes were bipolar. 52% of epicardial electrodes implanted
were "fishhook" electrodes and 37% were "corkscrew" electrodes. Surgical
CHB following complex procedures continues to be the most common rea-
son for pacemaker implantation. Surgically related sick sinus syndrome has
shown a gradual increase. There has been a steady increase in the use of the
transvenous approach. dual chamber pacemakers. and rate variable pacing.
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